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MEANS FOR SOLVING THE PROBLEMS 

To accomplish these objectives, the present invention comprises a reader proper 
having an image reader section, a drive section, and a scanning section, all integrated in 
one unit, and a paper feed section connected to the reader proper and driven by the drive 
section. 

OPERATION 

With this construction, when the document consists of sheet of paper, the image 
reader can read images on sheets of document as a sheet-feeder type reader, and when 
the document is of a book form or a much larger size, the reader reads images as a self- 
propelled type. This makes the image reader quite usable, the need for only one 
connecting cable to the reader proper gives good operability to the reader. 

EMBODIMENT 

In the following, an embodiment of the present invention will be described, 
referring to the accompanying drawings. 

FIGS. 1 (a) and (b) are a front view and a side view of an image reader in the first 
embodiment of the present invention. FIG. 2 is a cross- sectional view taken along ]ine 
B-B* in Fig. 1. FIG. 3 is a cross-sectional view taken along line C-C in FIG. 1. FIG. 4 is 
a cross-sectional view taken along line D-D' in FIG. 1. 

In FIG. 1, reference numeral 25 refers to a reader proper, 26 to a start switch, 27 
to a paper feed section, 28 to a connecting cable, and 29 to a word processor proper, 
respectively. 

In FIG. 2, numeral. 30 refers to a cover glass, 31 to a mirror, 32 to a lens, 33 to a 
one-dimensional read sensor, 34 to a light source, 35 to a frame, and a 36 to a cover, 
respectively. 

In FIG. 3, numeral 37 refers to a motor, 38 to a gear train on the side of the 
reader proper, 39 to a gear train on the side of the paper feed section, 40 to a paper feed 
roller; the motor 37 and the gear train 38 on the side of the reader proper constituting a 




drive section, while the gear train 39 on the side of the paper feed section and the paper- 
feed roller 40 constituting a paper feed section. 

In FIG. 4. numeral 41 refers to a scanning roller connected to the gear train 38 
on the side of the reader proper, constituting a scanning section. 

In the following, the image reader having the aforementioned construction will 
be described. 

To use the image reader embodying the present invention as a self-propelled type, 
the reader proper 25 is placed on the image of a document being read and the start 
button 26 is pressed to inform the word processor proper 29 of the start of image reading. 
The motor 37 then causes the gear train 35 on the side of the reader proper and the 
sc annin g roller 41 to rotate to mover the reader proper 25 on the document. The 
document image is. illuminated by the light source 34, and the light reflected from the 
document image is passed through the cover glass 30. The light path is caused to change 
by the mirror 31, and the light is gathered by the lens 32, and focused on the one- 
dimensional read sensor 33 to form an image. The signal of the document image read 
line by line by the one-dimensional read sensor 23 in synchronism with the motor. 37 is 
transmitted to the word processor proper 29 via the connecting cable 28. On the side of 
the word processor proper 29, the signal of the document image is captured line by line 
at the rising and falling edges for each line of the synchronization signal of the motor 37. 

To use the reader as a sheet-feeder type, on the other hand, a document being 
read is inserted in between the paper feed roller 40 and the cover glass 30 in the reader 
proper 25, and the start switch 26 is pressed to inform the word processor proper 29 of 
the start of image reading. Power is then transmitted from the motor 37 inside the 
reader proper 25 to the gear train 39 on the side of paper feed section in mesh with the 
gear train 38 on the side of the reader proper, causing the paper-feed roDer 40 to rotate 
to feed the document. The document image is iUuminated by the light source 34, and the 
light reflected from the document image is passed through the cover glass 30. The light 
path is'caused to change by the mirror 31, and the light is gathered by the lens 32,- and 
focused on the one-dimensional read sensor 33 to form an image. The signal of the 
document image read line by line by the one-dimensional read sensor 23 in synchronism 
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with the motor 37 is transmitted to the word processor proper 29 via the connecting 
cable 28. On the side of the word processor proper 29, the signal of the document image 
is captured line by line at the rising and falling edges for each line of the sy nchxonization 
signal of the motor 37. 

In the second embodiment, an encoder signal is used in place of the 
synchronization signal of the motor used as a line-by-line synchronization signal when 
the reader is used as a sheet feeder type in the first embodiment. The encoder is 
connected to the motor or the gear train 38 on the reader proper to capture the document 
image signal line by line at the rising and falling edges for each line of the encoder signal. 

Although only two mirrors are used in these embodiments for the sake of 
simplicity, it is needless to say that the reader proper can be made compact by using a 
multitude of mirrors. 

In case the capacity of the power source is short due to the light source and other 
factors, a DC cable may be connected near the connector for the word processor. 

Although description has been made on a word processor as the main equipment 
in these embodiments, it is also needless to say that a personal computer may be used as 
the main equipment. 

As is evident from the aforementioned embodiments, the present invention can 
accomplish an image reader incorporating the advantages of the sheet-feed type and 
having improved operability. 

4. BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a block diagram illustrating an image reader in the first embodiment of 
the present invention, FIGS. 2 ~ 4 are cross- sectional views of the essential parts of the 
same, FIG. 5 is a block diagram illustrating a conventional type of image reader, FIG. 6 
is a cross-sectional view of the essential part of the same, FIG. 7 is a block diagram of 
another example of a conventional type of image reader, and FIG. 8 is a cross-sectional 
view of the essential part of the same. 

25 --- image reader proper, 27 paper feed section, 29 --- word processor proper, 
37 --- motor, 40 --- paper feed roller 
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This Page is Inserted by IFW Indexing and Scanning 
Operations and is not part of the Official Record 



Defective images within this document are accurate representations of the original 
documents submitted by the applicant. 

Defects in the images include but are not limited to the items checked: 

□ BLACK BORDERS 

□ IMAGE CUT OFF AT TOP, BOTTOM OR SIDES 



□ SKEWED/SLANTED IMAGES 

□ COLOR OR BLACK AND WHITE PHOTOGRAPHS 

□ GRAY SCALE DOCUMENTS 

□ LINES OR MARKS ON ORIGINAL DOCUMENT 

□ REFERENCE(S) OR EXHIBIT(S) SUBMITTED ARE POOR QUALITY 

□ OTHER: 

IMAGES ARE BEST AVAILABLE COPY. 
As rescanning these documents will not correct the image 
problems checked, please do not report these problems to 
the IFW Image Problem Mailbox. 



BEST AVAILABLE IMAGES 
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